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PRELIMINARY AMENDMENT 

APPLICANTS: Holger Gothe et al. DOCKET NO: 112740-216 

SERIAL NO: GROUP ART UNIT: 

10 EXAMINER: 

INTERNATIONAL APPLICATION NO: PCT/DE99/03499 

INTERNATIONAL FILING DATE: 02 November 1 999 

INVENTION: METHOD FOR TRANSMITTING INFORMATION 
SIGNALS IN A SUBSCRIBER LINE DOMAIN 



Assistant Commissioner for Patents, 
Washington, D.C. 20231 



Sir: 

20 Please amend the above-identified International Application before entry 

into the National stage before the U.S. Patent and Trademark Office under 35 U.S.C. 
§371 as follows: 
In the Specification: 

Please replace the Specification of the present application, including the 
25 Abstract, with the following Substitute Specification: 

SPECIFICATION 
TITLE 

METHOD FOR TRANSMITTING INFORMATION SIGNALS IN A 
SUBSCRIBER LINE DOMAIN 
BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates, generally, to a method for transmitting 
information signals in a subscriber line domain and, more particularly, to such a 
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method wherein information signals and control signals are transmitted in a frame 
structure at variable speeds, and the control signals are used for matching the 
transmission speed to the requirements of a subscriber. 
Description of the Prior Art 
5 As transmission speeds continually increase, it is useful to use 

transmission techniques which permit optimum utilization of the transmission 
medium. In the subscriber line domain, the transmission medium used is cables. 
Optimum utilization is achieved when the transmission rate has been matched to 
the bandwidth of the cable. This circumstance already has been taken into account 

10 in the bit-oriented UEB transmission technique. With this transmission technique, 
however, it is not possible to transmit additional information, such as control 
information for the user data, for example. 

In addition, the HSDL transmission method is known as a structured 
baseband technique in the prior art. However, the transmission rate cannot be 

1 5 matched to the cable with this method. As such, the necessary circuit complexity 
and costs are high for all subscribers (even with a short cable or low demands on 
the transmission rate). 

The present invention, therefore, is directed to demonstrating a way of 
being able to transmit information signals in the subscriber line domain 

20 dynamically at different speeds between two transmission devices. 

SUMMARY OF THE INVENTION 
Accordingly, in an embodiment of the present invention, a method is 
provided for selectively changing a transmission speed between a first 
transmission device in at least one further transmission device, wherein a 

25 subscriber line network links the first transmission device to the further 

transmission device and provides a path via which information signals and control 
signals are routed, and wherein transmission between the first transmission device 
and the further transmission device occurs in both directions such that each of the 
first transmission device and the further transmission device may serve as both a 
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transmitting device and a receiving device, the method including the steps of: 
inserting the information signals and the control signals into a frame structure; 
providing a management channel in the frame structure in which information 
relating to an increase in the transmission speed is communicated to a receiving 
5 device; transmitting, via a sending device, the information signals at an increased 
transmission speed, wherein synchronism with the receiving device is lost; and 
increasing the transmission speed, via the receiving device and upon receiving the 
information transmitted in the management channel, until the synchronism with 
the sending device is restored. 
10 In an embodiment, the frame structure is formed from at least one 

superframe having a number of single frames. 

In another embodiment, the first transmission device is a multiplex device. 

In a_further embodiment, the further transmission device is a subscriber 
terminal. 

1 5 One advantage of the present invention is, in particular, the provision of a 

frame structure for various transmission rates, within which frame structure the 
individual information is transmitted. In this context, the frameless UEB 
technology used in the prior art has been extended by frames. In this frame 
structure, besides the actual user data, information for byte-oriented transmission, 

20 a management channel for the interchange of control information and a CRC 
channel for assessing the quality of the transmission operation are additionally 
transmitted. These individual items of information can be transmitted at various 
n x 64 kbit/s transmission rates using one and the same structure. 

In addition, this frame structure can be used to transmit an 8 kHz 

25 information item concurrently at any desired transmission rate. This information 
item is used, by way of example, in the ISDN for selecting individual 64 kbit/s 
channels (B channels). In the management channel, control information can be 
interchanged. This information can be used, by way of example, for changing 
over the transmission rate during operation. 
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Additional features and advantages of the present invention are described 
in, and will be apparent from, the Detailed Description of the Preferred 
Embodiments and the Drawings. 

DESCRIPTION OF THE DRAWINGS 
Figure 1 shows a typical structure of a subscriber line network; and 
Figure 2 shows a frame structure according to the teachings of the present 
invention. 

DETAILED DESCRI PTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows, as a typical application, a multiplexer MUX which is 
connected to a number of subscriber terminals Tj...T n via connections V^.A^. The 
latter are in the form of permanent connections in this case. Accordingly, the 
actual data transmission is maintained constantly. The connection is set up or 
cleared down only during installation or when the speed is changed over. 

The permanent connections are now used to transmit the user data using 
an EDSL transmission technique; in each case, at any desired transmission rate. In 
this context, the sending and receiving transmission devices have the same level 
of authorization for setting up or clearing down a connection. As such, there is no 
prioritization as in the case of the known HDSL transmission technique, for 
example. The influence of erroneous settings is thus significantly reduced. 

Figure 2 shows the structure of the data transmission method EDSL. In 
this context, user information D, frame information S for distinguishing individual 
64 kbit/s channels, management information M and monitoring information C for 
assessing the quality of the transmission medium are transmitted. To this end, 
superframes are provided in the data transmission method EDSL. A superframe 
holds 8 single frames. Each superframe is allocated 384 user data bits and the 
additional bits. An externally supplied 8 kHz clock signal synchronizes the 
superframe. The superframe is designed such that, at various transmission rates, it 
is given the correct position with respect to the 8 kHz clock signal, which can be 
output with the correct phase again at the reception end. 



The superframe is triggered at the transmission end as a result of the 8 kHz 
edges being counted. The length of the counter required for this purpose is 
oriented toward the lowest speed. Thus, by way of example, a superframe 
contains a total of 48 bytes (6x8 bytes) at a transmission speed of n x 64 kbit/s 
(n = 1, 2, 4, 8, 16), since the most 8 kHz edges per superframe appear at this 
speed. At the next highest speed, the trigger pulse is produced only with each 
second frame etc., which is generally adequate. 

At the receiver end, the superframe information item is used in inverted 
form for outputting the 8 kHz clock signal. To this end, the counter producing the 
8 kHz clock signal is, in turn, triggered by the start of the superframe, which is 
likewise adequate. At a transmission rate of 64 kbit/s, the triggering occurs after 
each 48th 8 kHz period. 

The superframe is formed by a frame sync word which permits unique 
allocation of the single frames and, to this end, is evaluated and monitored by the 
synchronization device at the reception end. By changing the frame structure (e.g., 
doubling the lengths), it is also possible to implement other n multiples of 
64 kbit/s. 

A single frame has 52 bits in this case. Of the 52 bits, a total of 48 user 
data bits are provided and 4 further bits. The latter include the sync bit S, 2 
management bits M and a CRC bit C. The latter is used for error monitoring. 
Eight sync bits form the frame sync word which is received and evaluated at the 
reception end. If the receiver receives a frame sync word in full, the frame 
structure can be restored. 

The text below demonstrates how the transmission speed is changed 
during the transmission operation. 

By way of example, it may be assumed that information signals are 
transmitted between the multiplexer MUX and one of the terminals T lt ..T n (e.g. 
T 4 ) at a particular speed. In this case, transmission takes place in both directions 
such that each of the multiplexer MUX and the terminals T l . . .T n may serve as 



both a transmitting device and a receiving device. Subsequently, the information 
signals now need to be transmitted at a higher speed. The change in speed will be 
controlled from the multiplexer MUX; it also would be possible to control it from 
the terminal T 4 . The multiplexer MUX now informs the terminal T 4 , via the 
5 management channel M, that the transmission speed is to be increased. At the 
same time, a timer chip is initiated. When it has run out, the speed is increased in 
the multiplexer. The terminal receives the information item relating to the speed 
increase via the management channel M. The terminal T 4 subsequently returns an 
acknowledgement signal to the multiplexer MUX. At the same time, the terminal 
10 T 4 increases the speed. 
Q When one of the transmission devices increases the speed, whether it be 

J the multiplex device or the terminal, the synchronism in the respective terminal is 

1:1 

lost. To this extent, the respective terminal needs to search for new synchronism. 
^ This is done by virtue of the sync word being received. If the new synchronism 

f y 15 has been found, the information signals can be sent at an increased speed. 

»a In the case of erroneous transmission (e.g., due to lack of bandwidth in the 

;;; jf cable), the receiver is not able to correct distortions in the received signal to an 

SO adequate extent, the sync word is not recognized, and synchronism is thus lost. 

11 After a prescribed time, the original speed is adopted again. 

20 Although the present invention has been described with reference to 

specific embodiments, those of skill in the art will recognize that changes may be 
made thereto without departing from the spirit and scope of the invention as set 
forth in the hereafter appended claims. 

ABSTRACT OF THE DISCLOSURE 
25 As transmission speeds continuously increase, it is necessary to use 

transmission techniques which permit optimum utilization of the particular 
transmission medium. In the subscriber line domain, the transmission medium 
used is cables. In this case, the transmission rates need to be matched to the 
bandwidth of the cable during operation as well. The transmission methods used 
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in the prior art are able to meet these requirements only to a limited extent. The 
present invention thus transmits information signals and control signals being 
transmitted in a frame structure at variable speeds, enables the control signals to 
be used for matching the transmission speed to the cable and to the requirements 
5 of the subscriber. 
In the claims : 

Please cancel claims 1-4, without prejudice, and substitute the following 
left-hand justified heading therefor: 
We Claim as Our Invention : 

10 5. A method for selectively changing a transmission speed between a 

first transmission device and at least one of a plurality of further transmission 
devices, wherein a subscriber line network links the first transmission device to 
the plurality of further transmission devices and provides a path via which 
information signals and control signals are routed, and wherein transmission 

1 5 between the first transmission device and the at least one of the plurality of further 
transmission devices occurs in both directions such that each of the first 
transmission device and the plurality of further transmission devices may serve as 
both a transmitting device and a receiving device, the method comprising the 
steps of: 

20 inserting the information signals and the control signals into a frame 

structure; 

providing a management channel in the frame structure in which 
information relating to an increase in the transmission speed is communicated to a 
receiving device; 

25 transmitting, via a sending device, the information signals at an increased 

transmission speed, wherein synchronism with the receiving device is lost; and 

increasing the transmission speed, via the receiving device and upon 
receiving the information transmitted in the management channel, until the 
synchronism with the sending device is restored. 
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6. A method for selectively changing a transmission speed between a 
first transmission device and at least one of a plurality of further transmission 
devices as claimed in claim 5, the method further comprising the step of: 

5 forming the frame structure from at least one superframe having a plurality 

of single frames. 

7. A method for selectively changing a transmission speed between a 
first transmission device and at least one of a plurality of further transmission 

10 devices as claimed in claim 5, wherein the first transmission device is a multiplex 
device. 

8. A method for selectively changing a transmission speed between a 
first transmission device and at least one of a plurality of further transmission 

15 devices as claimed in claim 5, wherein the plurality of further transmission 
devices are subscriber terminals. 

REMARKS 

The present amendment makes editorial changes and corrects 
typographical errors in the specification, which includes the Abstract, in order to 

20 conform the specification to the requirements of United States Patent Practice. 
No new matter is added thereby. Attached hereto is a marked-up version of the 
changes made to the specification by the present amendment. The attached page 
is captioned " Version With Markings To Show Changes Made". 

In addition, the present amendment cancels original claims 1-4 in favor of 

25 new claims 5-8. Claims 5-8 have been presented solely because the revisions by 
red-lining and underlining which would have been necessary in claims 1 -4 in 
order to present those claims in accordance with preferred United States Patent 
Practice would have been too extensive, and thus would have been too 
burdensome. The present amendment is intended for clarification purposes only 
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and not for substantial reasons related to patentability pursuant to 35 USC §§103, 
102, 103 or 1 12. Indeed, the cancellation of claims 1-4 does not constitute an 
intent on the part of the Applicants to surrender any of the subject matter of 
claims 1-4. 

Early consideration on the merits is respectfully requested. 
Respectfully submitted, 




(Res. No. 39.056) 



William E. Vaughan , 
10 Bell, Boyd & Lloyd LLC 

P.O. Box 1135 

Chicago, Illinois 60690-1135 
(312) 807-4292 
Attorneys for Applicants 
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isaS:. 



VERSIONS WITH MARKINGS TO SHOW CHANGES MADE 
In The Specification: 

The Specification of the present application, including the Abstract, has 
been amended as follows: 

SPECIFICATION 
TITLE 

Method for transmitting information signals in the subscriber lino domain 
METHOD FOR TRANSMITTING INFORMATION SIGNALS IN A 
SUBSCRIBER LINE DOMAIN 
BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates, generally, to a method for transmitting 
information signals in a subscriber line domain and, more particularly, to such a 
method wherein information signals and control signals are transmitted in a frame 
structure at variable speeds, and the control signals are used for matching the 
10 transmission speed to the requirements of a subscriber. 
Description of the Prior Art 

The invention relates to a method in accordance with the precharaoterizing 
clause of patent claim 1 . 

As transmission speeds continually increase, it is useful to use 
1 5 transmission techniques which permit optimum utilization of the transmission 
medium. In the subscriber line domain, the transmission medium used is cables. 
Optimum utilization is achieved when the transmission rate has been matched to 
the bandwidth of the cable. This circumstance has already has been taken into 
account in the bit-oriented UEB transmission technique. With this transmission 
20 technique, however, it is not possible to transmit additional information, such as 
control information for the user data, for example. 

In addition, the HSDL transmission method is known as a structured 
baseband technique in the prior art. However, the transmission rate cannot be 
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matched to the cable with this method* which means that As such, the necessary 
circuit complexity and costs are high for all subscribers (even with a short cable o 
low demands on the transmission rate). 

The present inventio n, therefore, is directed to is based on the object of 
demonstrating a way of being able to transmit information signals in the 
subscriber line domain dynamically at different speeds between two transmission 
devices. 

The object is achieved, on the basis of the prccharactcrizing clause of 
patent claim 1, by the characterizing features of said claim. 

SUMMARY OF THE INVENTION 
Accordingly, i n an embodiment of the present invention, a method is 
provided for selectively changing a transmission speed between a first 
transmiss ion device in at least one further transmission device, wherein a 
subscriber line network links the first transmission device to the further 
tr ansmission device and provides a path via which information signals and control 
signals are routed, an d wherein transmission between the first transmission device 
and the further transm ission device occurs in both directions such that each of the 
first transmission de vice and the further transmission device mav serve as both a 
transmitting device a nd a receiving device, the method including the steps of: 
inserting the informat ion signals and the control signals into a frame structure: 
providing a managem ent channel in the frame structure in which information 
relating to an increas e in the transmission speed is communicated to a receiving 
device; transmitting, via a sendin g device, the information signals at an increased 
transmission speed, w herein synchronism with the receiving device is lost: and 
increasing the transmi ssion speed, via the receiving device and upon receiving the 
information transmit ted in the management channel, until the synchronism with 
the sending device is restored. 

In an embodiment, the frame structure is formed from at least one 
superframe having a number of single frames. 



In another embodiment, the first transmission device is a multiplex device. 
In a further embo diment, the farther transmission device is a subscriber 
terminal. 

One advantage of the present invention is, in particular, the provision of a 
5 frame structure for various transmission rates, within which frame structure the 
individual information is transmitted. In this context, the frameless UEB 
technology used in the prior art has been extended by frames. In this frame 
structure, besides the actual user data, information for byte-oriented transmission, 
a management channel for the interchange of control information and a CRC 
1 0 channel for assessing the quality of the transmission operation are alse 

additionally transmitted in addition . These individual items of information can be 
transmitted at various n x 64 kbit/s transmission rates using one and the same 
structure. 

In addition, this frame structure can be used to transmit an 8 kHz 
1 5 information item concurrently at any desired transmission rate. This information 

item is used, by way of example, in the ISDN for selecting individual 64 kbit/s 

channels (B channels). In the management channel, control information can be 

interchanged. This information can be used, by way of example, for changing 

over the transmission rate during operation. 
20 Additional features and advantages of the present invention are described 

in, and will be apparent from, the Detailed Description of the Preferred 

Embodiments and the Drawings. 

Advantageous developments of tho invention are specified in tho 

subclaims. 

25 The invention is explained in more detail below with the aid of an 

exemplary embodiment. 
In the drawing 

DESCRIPTIO N OF THE DRAWINGS 
Figure 1 shows the a typical structure of a subscriber line network -; and 
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Figure 2 shows the a frame structure according to the teachings of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Figure 1 shows, as a typical application, a multiplexer MUX which is 
5 connected to a plurality number of subscriber terminals T^.T,, via connections 
V v ..V n . The latter are in the form of permanent connections in this case. This 
means that Accordingly, the actual data transmission is maintained constantly. 
The connection is set up or cleared down only during installation or when the 
speed is changed over. 

10 The permanent connections are now used to transmit the user data using 

an EDSL transmission techniques in each case., at any desired transmission rate. 
In this context, the sending and receiving transmission devices have the same 
level of authorization for setting up or clearing down a connection. This means 
that As such, there is no prioritization as in the case of the known HDSL 

1 5 transmission technique, for example. The influence of erroneous settings is thus 
significantly reduced. 

Figure 2 shows the structure of the data transmission method EDSL. In 
this context, user information D, frame information S for distinguishing individual 
64 kbit/s channels, management information M and monitoring information C for 

20 assessing the quality of the transmission medium are transmitted. To this end, 
superframes are provided in the data transmission method EDSL. A superframe 
holds 8 single frames. Each superframe is allocated 384 user data bits and the 
additional bits. An externally supplied 8 kHz clock signal synchronizes the 
superframe. The superframe is designed such that, at various transmission rates, it 

25 is given the correct position with respect to the 8 kHz clock signal, which can be 
output with the correct phase again at the reception end. 

The superframe is triggered at the transmission end as a result of the 8 kHz 
edges being counted. The length of the counter required for this purpose is 
oriented toward the lowest speed. Thus, by way of example, a superframe 
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contains a total of 48 bytes (6x8 bytes) at a transmission speed of n x 64 kbit/s 
( n = i 9 2 5 4, 8, 16), since the most 8 kHz edges per superframe appear at this 
speed. At the next highest speed, the trigger pulse is produced only with each 
second frame etc., which is generally adequate. 

At the receiver end, the superframe information item is used in inverted 
form for outputting the 8 kHz clock signal. To this end, the counter producing the 
8 kHz clock signal is, in turn, triggered by the start of the superframe, which is 
likewise adequate. At a transmission rate of 64 kbit/s, the triggering occurs after 
each 48th 8 kHz period. 

The superframe is formed by a frame sync word which permits unique 
allocation of the single frames and, to this end, is evaluated and monitored by the 
synchronization device at the reception end. By changing the frame structure (e.g., 
doubling the lengths), it is also possible to implement other n multiples of 
64 kbit/s. 

A single frame has 52 bits in this case. Of the 52 bits, a total of 48 user 
data bits are provided and 4 further bits. The latter include the sync bit S, 2 
management bits M and a CRC bit C. The latter is used for error monitoring. 
Eight sync bits form the frame sync word which is received and evaluated at the 
reception end. If the receiver receives a frame sync word in full, the frame 
structure can be restored. 

The text below demonstrates how the transmission speed is changed 
during the transmission operation. 

By way of example, it may be assumed that information signals are 
transmitted between the multiplexer MUX and one of the terminals T v ..T n (e.g. 
T 4 ) at a particular speed. In this case, transmission takes place in both directions 
such that each of the multiplexer MUX and the terminals T : - . X may serve as 
both a transmitting device and a receiving device . Subsequently, the information 
signals now need to be transmitted at a higher speed. The change in speed will be 
controlled from the multiplexer MUX; it would also would be possible to control 
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it from the terminal T 4 . The multiplexer MUX now informs the terminal T 45 via 
the management channel M, that the transmission speed is to be increased. At the 
same time as this , a timer chip is initiated-, and when When it has run out, the 
speed is increased in the multiplexer. The terminal receives the information item 
5 relating to the speed increase via the management channel M. The terminal T 4 
subsequently returns an acknowledgement signal to the multiplexer MUX. At the 
same time as this, the terminal T 4 increases the speed. 

When one of the transmission devices increases the speed, whether it be 
the multiplex device or the terminal, the synchronism in the remote station 

1 0 respective terminal is lost. To this extent, the remote station respective terminal 
needs to search for new synchronism. This is done by virtue of the sync word 
being received. If the new synchronism has been found, the information signals 
can be sent at an increased speed. 

In the case of erroneous transmission (e.g.,, on account of due to lack of 

15 bandwidth in the cable), the receiver is not able to correct distortions in the 

received signal to an adequate extent, at*4 the sync word is not recognized^ Tke 
and synchronism between the [lacuna] is thus lost. After a prescribed time, the 
original speed is adopted again. 

Although the present invention has been described with reference to 

20 specific embodiments, those of skill in the art will recognize that changes may be 
made thereto without departing from the spirit and scope of the invention as set 
forth in the hereafter appended claims. 
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Abstract 

ABSTRACT OF THE DISCLOSURE 

Method for transmitting information signals in the subscriber line domain. ' 
As transmission speeds continuously increase, it is necessary to use 
5 transmission techniques which permit optimum utilization of the particular 
transmission medium. In the subscriber line domain, the transmission medium 
used is cables. In this case, the transmission rates need to be matched to the 
bandwidth of the cable during operation as well. The transmission methods used 
in the prior art are able to meet these requirements only to a limited extent. The 
1 0 present invention provides a remedy for this by virtue of thus transmits 

information signals and control signals being transmitted in a frame structure at 
variable speeds, and by virtue of enables the control signals being able t o be used 
for matching the transmission speed to the cable and to the requirements of the 
subscriber. 

15 

Figure 2 
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Description 

Method for transmitting information signals in the 
subscriber line domain. 

5 

The invention relates to a method in accordance 
with the precharacterizing clause of patent claim 1. 

As transmission speeds continually increase, it 
is useful to use transmission techniques which permit 
10 optimum utilization of the transmission medium. In the 
subscriber line domain, the transmission medium used is 
cables. Optimum utilization is achieved when the 
p transmission rate has been matched to the bandwidth of 

J:f the cable. This circumstance has already been taken 

la 15 into account in the bit-oriented UEB transmission 

I s 55 technique. With this transmission technique, however, 

fy it is not possible to transmit additional information, 

; ^ such as control information for the user data, for 

!«1 example. 

CO 20 In addition, the HSDL transmission method is 

.'"J known as a structured baseband technique in the prior 

lI art. However, the transmission rate cannot be matched 

|!!ss: to the cable with this method, which means that the 

necessary circuit complexity and costs are high for all 
25 subscribers (even with a short cable or low demands on 
the transmission rate) . 

The invention is based on the object of 
demonstrating a way of being able to transmit 
information signals in the subscriber line domain 
30 dynamically at different speeds between two 
transmission devices . 

The object is achieved, on the basis of the 
precharacterizing clause of patent claim 1, by the 
characterizing features of said claim. 
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One advantage of the invention is, in 
particular, the provision of a frame structure for 
various transmission rates, within which frame 
structure the individual information is transmitted. In 
this context, the frameless UEB technology used in the 
prior art has been extended by frames. In this frame 
structure, besides the actual user data, information 
for byte-oriented transmission, a management channel 
for the interchange of control information and a CRC 
channel for assessing the quality of the transmission 
operation are also transmitted in addition. These 
individual items of information can be transmitted at 
various n x 64 kbit/s transmission rates using one and 
the same structure. 

In addition, this frame structure can be used 
to transmit an 8 kHz information item concurrently at 
any desired transmission rate. This information item is 
used, by way of example, in the ISDN for selecting 
individual 64 kbit/s channels (B channels). In the 
management channel, control information can be 
interchanged. This information can be used, by way of 
example, for changing over the transmission rate during 
operation . 

Advantageous developments of the invention are 
specified in the subclaims. 

The invention is explained in more detail below 
with the aid of an exemplary embodiment. 

In the drawing 

Figure 1 shows the typical structure of a 
subscriber line network, 

Figure 2 shows the frame structure according to 
the invention. 

Figure 1 shows, as a typical application, a 
multiplexer MUX which is connected to a plurality of 
subscriber terminals Ti...T n via connections Vi...V n . The 
latter are in the form of permanent connections in this 
case. This means that 
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the actual data transmission is maintained constantly. 
The connection is set up or cleared down only during 
installation or when the speed is changed over. 

The permanent connections are now used to 
transmit the user data using an EDSL transmission 
technique, in each case at any desired transmission 
rate. In this context, the sending and receiving 
transmission devices have the same level of 
authorization for setting up or clearing down a 
connection. This means that there is no prioritization 
as in the case of the known HDSL transmission 
technique, for example. The influence of erroneous 
settings is thus significantly reduced. 

Figure 2 shows the structure of the data 
transmission method EDSL. In this context, user 
information D, frame information S for distinguishing 
individual 64 kbit/s channels, management information M 
and monitoring information C for assessing the quality 
of the transmission medium are transmitted. To this 
end, superframes are provided in the data transmission 
method EDSL. A superframe holds 8 single frames. Each 
superframe is allocated 384 user data bits and the 
additional bits. An externally supplied 8 kHz clock 
signal synchronizes the superframe. The superframe is 
designed such that, at various transmission rates, it 
is given the correct position with respect to the 8 kHz 
clock signal, which can be output with the correct 
phase again at the reception end. 

The superframe is triggered at the transmission 
end as a result of the 8 kHz edges being counted. The 
length of the counter required for this purpose is 
oriented toward the lowest speed. Thus, by way of 
example, a superframe contains a total of 48 bytes 
(6x8 bytes) at a transmission speed of n x 64 kbit/s 
(n = 1, 2, 4, 8, 16), since the most 8 kHz edges per 
superframe appear at this speed. At the next highest 
speed, the trigger pulse is produced only with each 
second frame etc., which is generally adequate. 
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At the receiver end, the superframe information 
item is used in inverted form for outputting the 8 kHz 
clock signal. To this end, the counter producing the 
8 kHz clock signal is in turn triggered by the start of 
the superframe, which is likewise adequate. At a 
transmission rate of 64 kbit/s, the triggering occurs 
after each 48th 8 kHz period. 

The superframe is formed by a frame sync word 
which permits unique allocation of the single frames 
and, to this end, is evaluated and monitored by the 
synchronization device at the reception end. By 
changing the frame structure (e.g. doubling the 
lengths), it is also possible to implement other n 
multiples of 64 kbit/s. 

A single frame has 52 bits in this case. Of the 
52 bits, a total of 48 user data bits are provided and 
4 further bits. The latter include the sync bit S, 2 
management bits M and a CRC bit C. The latter is used 
for error monitoring. Eight sync bits form the frame 
sync word which is received and evaluated at the 
reception end. If the receiver receives a frame sync 
word in full, the frame structure can be restored. 

The text below demonstrates how the 
transmission speed is changed during the transmission 
operation . 

By way of example, it may be assumed that 
information signals are transmitted between the 
multiplexer MUX and one of the terminals Ti...T n (e.g. 
T 4 ) at a particular speed. In this case, transmission 
takes place in both directions. Subsequently, the 
information signals now need to be transmitted at a 
higher speed. The change in speed will be controlled 
from the multiplexer MUX; it would also be possible to 
control it from the terminal T 4 . The multiplexer MUX now 
informs the terminal T 4 , via the management channel M, 
that the transmission speed is to be increased. At the 
same time as this, 
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a timer chip is initiated, and when it has run out, the 
speed is increased in the multiplexer. The terminal 
receives the information item relating to the speed 
increase via the management channel M. The terminal T 4 
subsequently returns an acknowledgement signal to the 
multiplexer MUX. At the same time as this, the terminal 
T 4 increases the speed. 

When one of the transmission devices increases 
the speed, whether it be the multiplex device or the 
terminal, the synchronism in the remote station is 
lost. To this extent, the remote station needs to 
search for new synchronism. This is done by virtue of 
the sync word being received. If the new synchronism 
has been found, the information signals can be sent at 
an increased speed. 

In the case of erroneous transmission (e.g. on 
account of lack of bandwidth in the cable) , the 
receiver is not able to correct distortions in the 
received signal to an adequate extent, and the sync 
word is not recognized. The synchronism between the 
[lacuna] is thus lost. After a prescribed time, the 
original speed is adopted again. 
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Patent claims 

1. A method for selectively changing the 
transmission speed between two transmission devices, 
having a subscriber line network which links a first 
transmission device (MUX) to a plurality of further 
transmission devices (Ti...T n ) and via which information 
signals and control signals are routed, 
characterized 

in that information signals and control signals are 
inserted into a frame structure, 

in that the frame structure has a management channel 
(M) in which information relating to the increase in 
the transmission speed is communicated to the remote 
station, 

in that the sending transmission device transmits the 
information signals at an increased transmission speed, 
as a result of which the synchronism with the remote 
station is lost, 

in that, upon receiving the information transmitted in 
the management channel (M) , the remote station itself 
increases the speed until the synchronism with the 
sending transmission device is restored. 

2. The method as claimed in claim 1, 
characterized 

in that the frame structure is formed from at least one 
superframe having a plurality of single frames. 

3. The method as claimed in claim 1, 
characterized 

in that the first transmission device is in the form of 
a multiplex device (MUX) . 

4. The method as claimed in claim 1, 
characterized 

in that the further transmission devices are in the 
form of subscriber terminals (Ti...T n ). 
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Abstract 

Method for transmitting information signals in the 
subscriber line domain. 

As transmission speeds continuously increase, 
it is necessary to use transmission techniques which 
permit optimum utilization of the particular 
transmission medium. In the subscriber line domain, the 
transmission medium used is cables. In this case, the 
transmission rates need to be matched to the bandwidth 
of the cable during operation as well. The transmission 
methods used in the prior art are able to meet these 
requirements only to a limited extent. The invention 
provides a remedy for this by virtue of information 
signals and control signals being transmitted in a 
frame structure at variable speeds, and by virtue of 
the control signals being able to be used for matching 
the transmission speed to the cable and to the 
requirements of the subscriber. 



Figure 2 
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Als nachstehend benannter Erfinder erklare ich hiermit * As a below named inventor, I hereby declare that; 
an Eides Statt: 



dass mein Wohnsitz, meine Postanschrift, und meine My residence, post office address and citizenship are 

Staatsangehorigkeit den im Nachstehenden nach as stated below next to my name, 

meinem Namen aufgefuhrten Angaben entsprechen, 



dass ich, nach bestem Wissen der ursprungliche, erste 
und alleinige Erfinder (falls nachstehend nur ein Name 
angegeben ist) Oder ein urspriinglicher, erster und 
Miterfinder (falls nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
wird fiir die Erfindung mit dem Titel: 

Verfahren zum Uebertragen von 

Informationssignalen im 

Teilnehmeranschlussbereich. 



I believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 



Method for transmitting information 
signals in loops 



deren Beschreibung 

(zutreffendes ankreuzen) 
□ hier beigefugt ist. 
EE] am 02.11.1999 als 
PCT internationale Anmeldung 

PCT Anmeldungsnummer PCT/DE99/03499 

eingereicht wurde und am 

abgeandert wurde (falls tatsachlich abgeandert). 



the specification of which 

(check one) 

□ is attached hereto. 

H was filed on 02.11.1999 as 

PCT international application 

PCT Application No. PCT/DE99/03499 

and was amended on 

(if applicable) 



Ich bestatige hiermit, dass ich den Inhalt der obigen 
Patentanmeidung einschliesslich der Ansprtiche 
durchgesehen und verstanden habe, die eventuetl 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde. 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 



Ich erkenne meine Pfiicht zur Offenbarung irgendwel- 
cher Informationen, die fur die Prufung der vorliegen- 
den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 
an. 



I acknowledge the duty to disclose information which is 
material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, 
§1. 56(a). 



Ich beanspruche hiermit auslSndische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen fur ein Patent Oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 



I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 
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Prior foreign appplications 
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19850870.0 DE 


04.11.1998 
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(Number) (Country) 
(Nummer) (Land) 


(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 
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(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 
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(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


!ch beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug ailer unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer fruheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der Zivilproze&ordnung 
der Vereinigten Staaten, Paragraph 122 offenbart 1st, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeidedatum 
der fruheren Anmeldung und dem nationalen oder PCT 
internationalen Anmeidedatum dieser Anmeldung 
bekannt geworden sind. 


i hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application^) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application. 


PCT/DE99/03499 


02.11.1999 




(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date D, M, Y) 
(Anmeidedatum T, M, J) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgegeben) abandoned) 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date D,M,Y) 
(Anmeidedatum T f M; J) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgeben) abandoned) 


Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der voiien Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden kcSnnen. 


I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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